Background: Mono sodium glutamate (MSG) is commonly used as a flavor enhancer. Many studies showed toxic effects of MSG on different organs. Selenium (Se) is reported to possess a strong antioxidant property. The aim of this work was to evaluate the role of selenium on hepatotoxicity, testicular toxicity induced by MSG in adult albino rats. Material and Methods: study included 55 male albino rats for 8 weeks. Rats were divided into four groups, group I(control group) consisted of 22 rats equally and randomly subdivided into 2 subgroups: Ia (-ve control group), Ib (+ve control group) received distilled water. Group II (Se group) consisted of 11 rats received sodium biselenite at a dose of (0.5ml/kg/day/orally) dissolved in distilled water. Group III (MSG treated group) consisted of 11rats received MSG at a dose of (830mg/kg/day/ orally) dissolved in distilled water. Group IV (MSG and Se treated group) consisted of 11 rats treated in the previous doses. After 8 weeks, the rats were submitted to estimate the serum levels of alanine transaminase (ALT) & gamma glutamyle transferase (GGT) levels and testosterone hormone level. Then the anesthetized rats were sacrificed & specimens from the liver and testes were taken for determination of histopathological study, immunohistochemical staining for caspase 3, oxidative stress markers [malondialdehyde (MDA) & glutathione peroxidase (GPx)] and sperm count. Results showed in MSG group significantly increased serum ALT, GGT & significantly decreased in serum testosterone, sperm count with marked histopathological changes in the liver and testis and caspase 3 activities was significantly increased in testicular and liver tissue. Also, it significantly increased MDA level and decreased GPx activity in (liver and testicular tissues). Administration of Se along with MSG produced partial improvement of hepatic and testicular morphological changes, reduction in caspase 3 expression with beneficial effect on liver and testicular parameters, In addition, it decreased MDA level and increased GPx activity in (liver and testicular tissues). In conclusion, the results confirmed the hepatic and testicular toxicity of MSG through oxidative stress. Selenium has partial protective effects against MSG induced hepatic, testicular toxicity through its anti oxidant and its anti apoptotic effects.
INTRODUCTION
Food additives are substances added to food to preserve flavor and enhance its taste and appearance
(Kunkel et al., 2004).
One of the famous and widely used food additives in the developed and developing world is mono sodium glutamate (MSG). It can be found in different amounts in many food products such as meat, fish, milk, emulsified fat and oil, pasta, cocoa, chocolate products and fruit juice Food processors and manufacturers usually do not list the amount of MSG on their packaging, so, there is no way to know the mount of MSG consumed daily by the normal person (Erb, 2006) .
Mono sodium glutamate is not a natural material. It's manufactured from glutamic acid (Raben et al., 2003). After oral intake, it is rapidly absorbed from gastrointestinal tract by active transport causing an elevation in the blood plasma level of glutamate (Schwartz, 2004) . This glutamate will go to any glutamate receptors, which are present in many organs as brain, liver, lung, kidney, testis and spleen inducing adverse effects on these organs (Erb, 2006; Soliman, 2011) .
Many studies showed the toxic effects of MSG on different organs including neuroexcitotoxiciy, retinal degeneration Oxidation-reduction (redox) homeostasis, like pH control, is necessary for life (Jones and Sies, 2015). Oxidative stress occurred when excessive production of reactive oxygen species cannot be counteracted by the action of antioxidants, also, as a result of disturbance cell redox balance. This will result in function modulation in cellular lipids, proteins, or DNA leading to various diseases (Pisoschi and Pop, 2015) .
Selenium (Se) is an essential dietary trace element, which plays a significant role in a number of biological processes in humans and other species (Saito et al., 2003) .
Selenium can protect the organs against oxidative damage by enhancing activities of antioxidant enzymes, increasing contents of antioxidants and inhibiting lipid peroxidation, so it has a strong antioxidant property (Su et al.,
2008).
Caspases are a family of endoproteases, which have critical links in cell regulatory cascades controlling inflammation and cell death. They are produced as inert zymogens then activated when the cell receives apoptotic stimuli. So that, they are used as a marker for cellular damage in many diseases (McIlwain et al., 2013).
The aim of the present study was to evaluate the ameliorative role of selenium on changes induced by repeated oral administrations of MSG on the liver and testis in adult male albino rats through detection of the changes in serum blood levels of alanine transaminase (ALT) & Gamma glutamyle transferase (GGT) levels, and serum testosterone hormone level. fig  D) .
According to caspase 3 expression in hepatic tissues, there was a highly significant difference between different groups where MSG group showed increased caspase 3 activity, 54.5% of them had scored (3) or strong expressions P<0.001 (Plate ІI, fig C) and (Table 7 ) , with administration of selenium with MSG, there was lowering of caspase 3 expression in line with the reduction of necroinflammatory reaction and 54.5% of them had scored (2) According to caspase 3 expression in testicular tissues, there was a highly significant difference between different groups where MSG group showed increased caspase 3 activity, 72.7% of them had scored (3) or strong expressions P<0.001 (Plate IV, fig C) and (Table 8) , with administration of selenium with MSG, there was lowering of caspase 3 expression and 45.4 of them had scored (2) or moderate expressions P<0.001 when compared to control sections (Plate IV, fig D) and (Table 8) . This oxidative stress leads to changes in membrane properties leading to leakage of the enzymes from the liver cells.
In this study, administration of selenium with MSG produced partial and incomplete improvement of serum GGT, ALT and hepatic MDA, GPX. These biochemical changes are associated also with improvement in the histopathological changes in hepatic tissues with lowering of caspase 3 expression.
In our bodies, there are antioxidant defense mechanisms to deal with oxidative molecules and keep them in balance (Anane and Creppy, 2001).
Selenium is known to enhance antioxidant system by increasing activities of antioxidant enzymes, contents of antioxidants and inhibiting lipid peroxidation. So, it has an important role in the protection against hepatotoxicity induced by many oxidants (Su et al., 2008) . The testis is an important organ responsible for the production of sperms and testosterone hormone, which is necessary for maintenance of secondary sexual characters and spermatogenesis (Yan et al., 1998) .
The results of the present study revealed that administration of MSG for 8 weeks induced highly significant decrease in the mean values of serum testosterone level, sperm cell count and testicular GPx with highly significant increase in the mean values of hepatic MDA. These biochemical changes are associated with histopathological changes in the testes.
The findings of the current investigation were in agreement with the findings of The previous findings are supported by microscopic examination of the testicular tissues, which showed disorganization of seminiferous tubules, decrease number of spermatogonia, spermatogenic cells and sperms, darkly stained pyknotic nuclei, separation of basement membrane, congestion and hyalinization of interstitial tissue after MSG administration. In addition, MSG group showed increased caspase 3 activity.
These It is recommended to increase health education programs about the health impact of food additives especially monosodium glutamate and trial to substitute it by other safer food additives. Also, it is recommended to use selenium as a prophylactic treatment in monosodium glutamate exposed individuals. 
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